A
young woman rushes into a doctor's office, clutching her chest and groaning with pain. The pain began that morning, awakening her from sleep, and has increased over the past several hours. She spent the preceding day laboring in the yard but does not remember a strain or injury. The lady appears anxious and short of breath and has fine beads of sweat on her forehead. Her husband pleads for someone to do something.
This scenario is common in many physicians' offices. Her pain may be due to a heart blockage, a blood clot, or a muscle strain. Her problem will be dealt with expediently and with a high degree of success. Yet, the physician who solves the young lady's problem may miss a more serious condition. She could be harboring an early cervical cancer. She might have an early breast cancer. Or, she may step on a rusty nail next month and contract tetanus. Each of these problems must be considered and addressed early for optimal care. Unfortunately, our current systems often overlook preventive strategies in the face of acute illnesses.
Can we redesign our encounters with patients to ensure that appropriate preventive measures are consistently performed? It's a daunting task and one that can potentially distract the physician from focusing on the chief complaint of the patient-the reason the patient comes into the office in the first place. Additionally there are the pressures of managed care, coding documentation, and time constraints.
Preventive measures are important. The mortality rate of tetanus can be as high as 100%, for example, though it is preventable by the tetanus toxoid vaccine (1) . Other vaccines are also as important for adults as they are for children. In fact, annual deaths from infections preventable by adult immunizations exceed those resulting from automobile accidents or AIDS (2) .
Immunizations not only save lives, they save money. The pneumococcal vaccine is said to be one of the most cost-effective treatments in clinical medicine (3) . The cost of the vaccine is trivial compared with the cost of hospital stays and office visits to treat a common pneumonia.
Early detection of disease is another case in which outcomes are improved and dollars are saved. We know that metastatic breast cancer is one of the most expensive diseases to treat in modern medicine and that the treatment is not always effective. Regular screening by mammography has been demonstrated to decrease mortality by 25% to 30% in women over the age of 50 (4). Yet, too many women delay or ignore recommended guidelines for mammograms, missing an opportunity for breast cancer to be diagnosed in an early, curable stage.
These issues are all addressed by the so-called quality movement. Dr. W. Edwards Deming is credited with pioneering this field during the 1940s. He studied industrial processes and concluded that productivity can be improved by decreasing the variability of those processes. Applying this principle to clinical medicine, we need to ask why some doctors' offices run smoothly, escorting patients quickly from the reception area to an encounter with the physician, then scheduling tests or referrals promptly and flawlessly. Or, how some surgeons perform an operation skillfully and without mistakes in half the time of others. Or, why cesarean section rates vary from community to community. Dr. Deming taught that when a worker or group of workers performed a task differently from another, there often was the potential for gains in efficiency (5) . Dr. Deming originally taught at the University of Colorado, but his work was largely ignored in the USA.
Japan, on the other hand, with its great needs after World War II, found much of value in Dr. Deming's teachings. The war left Japan depleted of natural resources. Oil, fuel, steel, and raw materials were in short supply. The only abundant resource at the time was people. In order to succeed in the world markets, Japan knew it had to produce goods and export them. Yet, at the time, other countries were producing higher-quality goods than the Japanese. In order to compete, Japan had to improve the quality and efficiency of its factories. Dr. Deming was consulted and delivered his message to receptive ears.
Japanese management consciously and deliberately made quality their most important goal. Variability was studied and eliminated wherever possible. Defect prevention was widely stressed to the workers. It was predicted that as quality improved, costs would decline and productivity would improve. Reduced rework, waste, and errors made more efficient use of human and physical resources. Improved productivity would allow more markets to be captured, more jobs to be created, and more businesses to succeed.
Changing the quality of Japan's products was not a quick fix. A cultural change in industry was required, and those who did not change were not successful. Japanese workers were taught that producing affordable, reliable, defect-free products was important in keeping their jobs and in rebuilding Japan's economy. Improving quality and reducing errors became not only a requirement of the job but also a personal responsibility. "Made in Japan" came to mean not cheap goods, but quality products.
Japan may have lost the war, but the Japanese succeeded in dominating the world's marketplace. The battlegrounds had shifted from the high seas to the factories of automobiles, cameras, and electronic watches. Victories were measured in balance sheets and profit margins. The economy of Japan, devastated after World War II, began to take off.
Toyota, for example, had been considered a maker of cheap, unreliable automobiles. By the 1980s, Toyota had become a powerhouse across all major market segments, from subcompact to luxury models. For the past 6 straight years, Toyota has dominated a list of the most durable cars sold in the USA, taken from surveys of owners of 4-to 5-year-old vehicles (6) .
Toyota quality management is admired, studied, and emulated. Its secrets lie in what it calls the basic principle: "Don't make errors, don't send errors." In contrast to US assembly lines in which defects are culled out and later repaired, Toyota is known to halt the entire production process and study the root cause of a defect. Instead of searching for blame, Toyota management searches for answers. Lessons learned can prevent future defects, improving efficiency, productivity, and profits (7).
US business was slow to catch on. The dependence of the USA upon other countries began to be recognized during the 1973 OPEC oil embargo. By that time, Japanese products were eroding the US market share for automobiles, cameras, and electronic watches. Alerted executives and managers in the USA began to study Deming's work in Japan, and America's "quality movement" began (8) .
Quality initiatives in health care in the USA date back to 1910, when Alexander Flexner published a report on the state of medical education. His report, Medical Education in the United States and Canada, detailed deficiencies in the training and education of physicians. Flexner criticized the wide variability in the quality of medical schools. Subsequently, a large number of schools closed.
Another major initiative occurred several years later when Dr. Ernest Codman studied the work of surgeons at the Massachusetts General Hospital in Boston. Like Flexner, Dr. Codman attacked variability and championed publication of outcomes by individual physicians. His views were quite unpopular at the time, and his career suffered. Nonetheless, his efforts prompted the creation of the Hospital Standardization Program, which provided criteria and standards for accreditation that were later adopted by the Joint Commission on Accreditation of Healthcare Organizations (9) .
Widespread application of quality initiatives in health care, however, has lagged behind that in other American industries, similar to the lag of US industries as a whole in comparison to those of Japan. The federal government got into the act in the 1970s, primarily to contain costs in the Medicare program. Professional standards review organizations were established, later replaced by peer review organizations (10). These programs have had only moderate success due to their punitive nature. Dr. Donald M. Berwick refers to this as the "theory of bad apples" (11) . Processes that search for blame inevitably lead to a defensive posture, excuses, and cover-ups.
Health maintenance organizations (HMOs) were created to redirect incentives and share the financial risk of patient care with doctors and hospitals. Limitation of access and choice, plus concerns of inherent perverse incentives, have led to a waning of the popularity of HMOs.
Baylor Health Care System (BHCS) has long been interested in quality initiatives and is currently involved in several quality improvement projects (12) . The mission of Baylor includes language referring to quality: "To operate as an integrated health care system which exists to serve people as an extension of the Christian ministry of healing by offering a continuum of quality services with a commitment to patient care, medical education, research, and community service."
In 1995, to engage clinical quality in a more focused manner, BHCS created a position for a physician to interface between BHCS administration and a broad range of physician groups to focus on integrating clinical services across the continuum of care. John Anderson, MD, has served in this capacity as BHCS senior vice president for clinical integration for 6 years. To bring to BHCS the capacity to create synergy between its investment in research and clinical quality, a new position of BHCS senior vice president for health care research and improvement was created. Following a national search, David Ballard, MD, PhD, a professor of medicine and epidemiology from Emory University, was recruited to this role in July 1999.
The early returns on these investments are evident. As one of many examples, the HealthTexas Provider Network (HTPN), a wholly owned subsidiary of BHCS, now is conducting a randomized trial of strategies to improve care for BHCS patients with diabetes mellitus. HTPN is receiving $850,000 from the American Diabetes Association to test the marginal cost-effectiveness of a diabetes resource nurse model for improving diabetes care. In addition to these innovative diabetes care management efforts, other clinical quality improvement initiatives across BHCS include programs that target smoking cessation, cholesterol reduction, immunization compliance, care for patients with acute myocardial infarction and congestive heart failure, and pneumonia processes of care.
HTPN began to influence this field shortly after its creation in 1994. Patient satisfaction surveys were designed and mailed to patients seen in the clinics (Figure 1) . Early results found variability among physicians' practices that narrowed when feedback was given to the physicians. An early principle was realized: you can influence what you measure.
Preventive care was subsequently measured by the HTPN Quality Committee. Again, wide variability in compliance rates was identified. For example, some physician offices were good about scheduling mammograms and giving tetanus shots, and others were not. There also seemed to be little correlation be- tween the perceived quality of a physician and that physician's success in accomplishing preventive measures. Figure 2 shows that even patients with the lowest immunization rates for the pneumococcal vaccine were quite satisfied with their physicians.
As the Quality Committee considered strategies to improve compliance with preventive measures, the dilemma posed at the beginning of this paper became apparent. How can a physician remain focused on a patient's symptoms and concerns and also keep track of the numerous preventive health care measures important to the overall health of that individual?
The solution resides in a system that assists the physician and patient in keeping track of necessary services. A form designed to document immunizations, Pap smears, colon screenings, mammography, and other preventive measures assists the physician and staff. Developed by the Quality Committee, this simple tool has been correlated with improved compliance rates (13) (Figure 3) . It also allows the physician's staff to become a part of the process. Delegation of this task to the nurses and front office staff allows each patient encounter to become an opportunity for prevention. Despite the nature or purpose of the visit, preventive services can be surveyed and ordered or administered when appropriate. Patient participation is also elicited in this effort. Posters in the examination rooms and waiting rooms encourage patients to speak up and ask for preventive services that they may need (Figure 4) .
Other quality initiatives involve studying and standardizing, where appropriate, the management of illnesses. Is one way of treating pneumonia or stroke preferable to another? This gets back to Dr. Deming's thesis. When variability in a process exists, it should be studied. Opportunities for optimizing care may be discovered.
Researchers have been studying disease management under a field labeled evidence-based medicine. There is scientific support for many processes of care in medicine, though, at present, only a minority of processes have been subjected to this type of analysis. Further study will advance and refine the practice of medicine. Investigation and dissemination of information from evidence-based medicine is being planned by the HTPN Quality Committee. Contribution to this field is anticipated by comparing the practices of different physicians, searching for efficiencies and improved outcomes. Certainly, groups of physicians can advance this effort more rapidly than solo investigators. Stephen Covey summarized this as follows: "We can combine our talents and abilities and create something greater together" (14) .
Former Supreme Court Justice Potter Stewart may have difficulty with a definition of pornography, just as we struggle to clearly define quality in health care. This difficulty must not deter us from the goal of finding better ways to care for the patients we serve.
screening does the result significantly change. From the telephone secretary to the receptionist to the nurse and finally the physician, there are multiple opportunities to schedule that needed preventive service. In the end, the entire team has participated in quality improvement, the service was appropriately performed, and a life-threatening early cancer was discovered and cured, often without the physician having to be the only one to think of it.
We have begun to train our physician committee members to be mentors, whose role is to coach their peers, show their peers the data about their performance, and help them devise methods of implementing quality improvement in their own practices. Barriers are common, and physicians value their autonomy highly. No physicians want another person to tell them how to practice; no physicians want to think that they're being made to practice "cookbook medicine." Yet the data continue to challenge us with the fact that we are not providing the ideal services at the level that is intended and in accordance with good evidence-based medicine. The recent Institute of Medicine reports are raising public awareness of the importance of meeting certain standards. We know that we must be proactive in leading that effort, not fighting it.
Out of those initial commitments, our quality improvement committee physician mentors are helping the entire HealthTexas organization make changes that are improving outcomes, first in delivery of preventive services and now in diabetes care. Physicians and their nurses, along with other professionals in the office setting, are seeing the results of those changed processes. Although it's gratifying to all the physicians and nurses involved to see improvement, patients will, of course, be the ultimate beneficiaries.
Dr. Winter's excellent article illustrates the history, the heroes, and the current status of the entire quality improvement movement in health care. It is a relatively young movement but one that will powerfully impact physicians throughout the USA and certainly in the Baylor Health Care System and HealthTexas Provider Network.
-CARL E. COUCH, MD Chairman, HealthTexas Provider Network
